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COMBINATION OF AN HEIGHT- ADJUSTABLE FOOT AND AN ADJUSTING TOOL 



The present invention relates to a combination comprising, on the one hand, an 
adjustable foot for setting up equipment in alignment and, on the other hand, a tool for 
setting the height of the adjustable foot, wherein the adjustable foot comprises: 

• a first adjustable part provided with an axial bore with internal screw thread; 

• a second adjustable part provided with external screw thread matching the internal 
screw thread, which second adjustable part, when screwed into the bore, can be 
adjusted in the axial direction with respect to the first adjustable part by turning with 
respect to the first adjustable part and which second adjustable part is provided with at 
least one hole that runs axially; 

• a support part, provided on the first adjustable part or second adjustable part, and a 
washer, wherein the washer and the support part are each provided with a convex, 
respectively, concave surface having essentially the same radius of curvature, such that 
the angle of the washer can be adjusted with respect to the support part. 

A combination of this type is disclosed in EP 316 283. 

An adjustable foot of this type is disclosed in EP 316 283. The adjustable foot 
disclosed in the latter publication consists of a first adjustable part (2) and a second 
adjustable part (6) with, at the top, a broadened support part (4) that is concave at the top 
thereof. The second adjustable part is provided with an external screw thread and the first 
adjustable part is provided with an internal screw thread, which internal and external screw 
threads match one another such that when the second adjustable part (6) is turned with 
respect to the first adjustable part (2) the axial height of these parts with respect to one 
another is adjusted. On top of the support part (4) there is a washer (7) that is convex on the 
underside thereof, with a radius of curvature equal to the radius of curvature of the concave 
top of the support part (4). 

Adjustable feet as disclosed in EP 316 283, like adjustable feet according to the 
present invention, are used when placing pieces of equipment stable and level on a 
substrate so that, for example, vibration is avoided (consider, for example, washing 
machines that are positioned on the substrate by means of adjustable feet so that they are as 
stable as possible), also so that introducing stresses into the equipment is, avoided when 
tightening anchor bolts for anchoring and also for aligning various pieces of equipment 
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with respect to one another. In the latter case consideration must be given, for example, to a 
motor that is connected to a powered installation by means of a shaft. When the motor and 
the powered installation are separate units which usually have to be aligned with one 
another with regard to the transmission shaft. Adjustable feet are also used for this purpose. 

la EP 316 283 holes 11 are provided in the broadened top section 4 of the second 
adjustable part 6 for a tool for setting the height of the adjustable foot. A disadvantage of 
this construction is that with this arrangement the overall height of the adjustable foot is 
relatively high; after all, the holes 1 1 have to remain accessible at all times and thus cannot 
be sunken in the first adjustable part. 

The aim of the present invention is to provide a combination of the type mentioned in 
the preamble which, in particular, enables the overall height of the adjustable foot to be 
minimal. 

The abovementioned aim is achieved according to the invention in that the tool has 
an insertion end that can be inserted into the hole in the axial direction and wherein the 
insertion end is provided with gripper means that are so equipped that, when they engage 
on the interior of the hole and the insertion end is rotated about the axial axis, the second 
adjustable part also turns. This tool thus engages on the second adjustable part in the at 
least one axial hole. This at least one axial hole is accessible to the tool irrespective of the 
degree to which the second adjustable part is sunken in the first adjustable part (or, more 
accurately, has been screwed into the first adjustable part). It will be clear to a person 
skilled in the art that such a tool interacting with at least one axial hole can be produced in 
a wide variety of ways. For example, consideration can be given to a hole that runs axially 
and is provided centrally in the second adjustable part in the form of a blind hole with a 
slot, hexagonal cavity, square cavity or a cavity that is non-circular in some other way in 
the bottom, into which cavity a tool with a correspondingly shaped end section at the 
insertion end can be inserted. However, it is also possible to make two or more eccentric 
axial holes in the top surface of the second adjustable part or optionally the bottom surface 
of the second adjustable part, into which holes the insertion end of a tool can be inserted so 
as then to be able to turn the second adjustable part by means of this tool. 

According to an advantageous embodiment of the invention the gripper means are 
equipped to engage on the interior peripheral surface of the hole. In this context the interior 
peripheral surface is understood to be the peripheral surface that extends parallel to the 
axial direction of the hole running axially. 
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According to a further advantageous embodiment of the invention the gripper means 
comprise driver members that are able to move back and forth in the radial direction and 
are fitted distributed around the periphery of the insertion part, which driver members are 
connected via transmission means to operating means for radially expanding and retracting 
the driver members for engaging on the hole, which operating means are provided on the 
tool and are located outside the hole when the insertion end has been inserted into the hole. 
The driver members can then, for example, comprise pins that are inserted by radial 
spreading into the blind holes provided in the interior peripheral surface of the hole. 

However, on cost grounds it is preferable if the hole has a circular peripheral shape 
and if the interior peripheral surface of the hole does not require further machining. In this 
context it is preferable according to the invention if the driver members are clamping, 
members for clamping engagement on the interior peripheral surface of the hole. In this 
context it must be borne in mind that relatively little force is needed for turning the second 
adjustable part with respect to the first adjustable part if this turning takes place essentially 
in the non-loaded state. The clamping members for clamping engagement will then 
relatively easily be able to have adequate grip on the interior peripheral surface of the hole 
via factional force. 

However, according to the invention it is also very readily possible that the hole at 
least partially has a non-circular peripheral shape and that the gripper means have a gripper 
head that can be accommodated with a tight fit in the non-circular section of the hole. This 
can be achieved, for example, by providing the hole, or at least part of the hole, with a 
square cross-sectional shape. However, this can also be achieved by means of a bore where 
the axial, cylindrical wall thereof is provided with a slot running axially. 

According to a further advantageous embodiment of the invention, the tool 
furthermore comprises a tensioning pin with a tensioning member, for example a nut, that 
is able to move along it, wherein the tensioning pin is actively connected to the second 
support part and the tensioning member is actively connected to the first support part and 
wherein the gripper means are supported by the first and second support part in such a way 
that the gripper means undergo a radial movement when the first and second support parts 
are moved axially with respect to one another. In this way a radially outward movement or 
radially inward movement of the gripper means can be achieved in a mechanically simple 
manner depending on the direction in which the tensioning member moves axially along 
the tensioning pin. 
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With this arrangement it is furthermore advantageous according to the invention if 
the gripper means comprise fingers that run axially, between which one end of the anchor 
pin can be accommodated, and if the hole is an axial opening through the second adjustable 
part, wherein the axial opening has a broadened zone that extends from one end of the axial 
opening in the axial direction and that has a cross-section which is larger man the cross- 
sectional shape of the anchor pin to such an extent that the fingers can be inserted therein 
with one end of the anchor pin between them. In this way it is possible to adjust the height 
of the second adjustable part with respect to the first adjustable part, while here a so-called 
anchor pin for subsequent anchoring of the equipment to be set up in alignment runs 
through them. With this arrangement use is then made of the axial opening through the 
second adjustable part that has already been provided for the. anchor pin. The second, 
adjustable part thus does not have to be further modified m this context it must, 
furthermore, be pointed out that with conventional adjustable feet the axial opening 
through the second adjustable part is usually already given a larger diameter man the 
anchor pin to be accommodated therein. 

With, a view to stability of the adjustable foot during installation, it is preferable 
according to the invention if the top of the second adjustable part comprises the support 
part and that this support part is thus not provided on the top of the first adjustable part. 

With a view to minimising the overall height of the adjustable foot it is advantageous 
according to the invention if the support part is located completely within a contour 
determined by the diameter of the external screw thread, more particularly if the entire 
second adjustable part is located within a contour determined by the diameter of the 
external screw thread. In this way it is possible to let the second adjustable part sink 
completely into the first adjustable part. 

In order further to rninimise the overall height of the adjustable foot, it is preferable 
according to the invention if the support part is at least partially, preferably completely, 
sunken in a zone of the second adjustable part that is surrounded by the external screw 
thread. 

In order to rmnimise the overall height of the adjustable foot, it is preferable 
according to the invention if the diameter of the washer is smaller than the diameter of the 
second adjustable part. In this way the inclination of the washer can still be adjusted if the 
second adjustable part is sunken in the first adjustable part. Preferably, the diameter of the 
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washer is approximately 4 to 10 mm smaller than the diameter of the second adjustable 
part, for example approximately 6 mm smaller. 

On stability grounds it is preferable according to the invention if the support part has 
a concave surface and the washer has a convex surface. The washer is then not able to slip 
off the support part by itself because it is in a hollow, i.e. the concave surface of the support 
part. This plays a role in particular when installing an adjustable foot according to the 
invention. So that the equipment to be set up in alignment by means of the adjustable foot 
according to the invention can also be anchored to the substrate via the adjustable foot, it is 
preferable according to the invention if the second adjustable part and the washer are 
provided with an axial opening for an anchor bolt. So that the angle of the washer can be 
adjusted to an adequate extent, it is advantageous according to the invention if the axial 
opening through the washer has a diameter that is approximately 32 to 48 % larger than the 
diameter of the axial opening through the second adjustable part. 

With a view to nunimising the overall height of the adjustable foot it is furthermore 
advantageous according to the invention if the axial length of the second adjustable part is 
equal to or less than the axial height of the first adjustable part and if the second adjustable 
part is provided with external screw thread along its entire axial length and/or the internal 
screw thread of the axial bore extends over the entire axial height of the first adjustable 
part. In this way it is ensured that the second adjustable part can be completely sunken in 
the first adjustable part without as a result the second adjustable part having to protrude 
from the first adjustable part on any side. 

According to a further aspect the invention relates to a combination of an adjustable 
foot according to the invention, a substructure, equipment set up in alignment on said 
substructure, and an anchor bolt, wherein the equipment is anchored to the substructure by 
means of the anchor bolt, with the adjustable foot between them. It is particularly 
advantageous here if a bottom surface of the first adjustable part rests on the substructure 
and if the equipment is in contact with the washer or with the cap which, in turn, is in 
contact with the washer. 

According to yet a further aspect the invention relates to the use a tool as defined in 
one of Claims 1 - 7 for setting the height of an adjustable foot as defined in one of Claims 
1-18. 

The present invention will be explained in more detail below with reference to the 
appended drawings. In the drawings: 
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Figure 1 shows a cross-sectional view of an adjustable foot according to the 
invention; 

Figure 2 shows, in cross-section, a variant of an adjustable foot according to the 
invention in an installed position; 

Figure 3 shows a cross-sectional and partial front view of a first tool for installation; 

and 

Figure 4 shows a cross-sectional and partial front view of an adjustable foot 
according to the invention together with a second tool for installation. 

Fig. 1 shows, diagrammatically in cross-section, an adjustable foot according to the 
invention. This adjustable foot comprises an annular element 1 forming the first adjustable 
part, a shaft element 2 forming the second adjustable part and a Washer 3. The annular 
element 1 is provided with internal screw thread 4 and the shaft element 2 is provided with 
external screw thread 5. The internal screw thread 4 and external screw thread 5 match one 
another, that is to say the shaft element 2 can be screwed into the annular element 1. The 
components 1, 2 and 3 are preferably made of steel, in particular a high grade steel. 

The shaft element 2 is provided at the top with a support part in the form of a 
concave surface 6 with a radius of curvature R. The washer is provided on the underside 
thereof with a convex surfece 66 with corresponding radius of curvature R The washer 3 is 
thus able to move with respect to the shaft element 2, it being possible for the inclination of 
the top surface 7 of the washer 3 to be adjusted with respect to the bottom surface 8 of the 
annular element 1 so that, on the one hand, flat contact of the underside 8 of the annular 
element 1 on the substrate and, on the other hand, flat contact of the top surface 7 of the 
washer with the underside of the equipment to be supported can be achieved. 

By turning the shaft element 2 with respect to the annular element 1 (Figures 1 and 2 
show a position in which they are completely screwed into one another, whilst Figure 3 
shows a position in which they are partially screwed into one another) the vertical distance 
X (see Figure 4) bridged by the adjustable foot can be set as desired. 

With reference to the reference symbols A, B, C, D, E, F and R in Figure 1 and Table 
1 below, ten models, called Type 1 to Type 10, are indicated by way of example in Table 1, 
with their values A, B, C, D, E, F and R. Except for F and R, these are diameter values. The 
adjustable foot has circular symmetry about axis 9. 
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A in 
mm 


B in 
nun 


A/B 


Cin 
mm 


Din 
nun 


E in 
nun 


Fin 
nun 


Rin 
mm 


Typel 


60 


42 


1.4 


36 


20 


15 


16 


100 


Type 2 


80 


52 


1.5 


46 


I 26 


19 


19 


100 j 


Type 3 


100 


64 


1.6 


58 


32 


23 


20 


100 


Type 4 


120 


82 


1.5 


76 


40 


29 


20 


100 


Type 5 


140 


95 


1.5 


89 


48 


35 


20 


250 


Type 6 


160 


110 


1.5 


104 


58 


40 


20 


250 


Type 7 


190 


130 


1.5 


124 


68 


46 


20 


250 


Type 8 


220 


160 


1.4 


154 


80 


54 


25 


400 


Type 9 


230 


160 


1.4 


154 


84 


62 


25 


400 


Type 10 


250 


170 


1.5 


164 


95 


70 


25 I 


400 


Table 1 







The diameter of the washer 3 (see also Table 1) is approximately 6 mm smaller (i.e. 
B-C) than the diameter of the shaft element 2. This provides a relatively wide range of 
inclinations for adjusting the inclination even when the shaft element has been screwed 
completely into the annular element 1. 

In order to prevent dirt and moisture that reaches the adjustable foot from above 
being able to get into the matching screw thread 4, 5, the top surface 10 of the annular 
element 1 is shaped such that it tapers at an angle p in the radially outward direction. This 
angle 0 can be in the range from 5° to 15°. The more acute the angle p the better will dirt 
and moisture be guided away radially outwards from the matching screw thread 4, 5, but 
the greater will also be the adverse effect on the bearing capacity of the internal screw 
thread 4 if this continues to the top of the annular element. 

Figure 2 shows essentially approximately the same adjustable foot as in Figure 1, but 
now provided with a cap 11. It is pointed out that the cap 11 can be fixed to the washer 34 
but could also be formed as an integral unit with the washer 3. 

The cap is preferably sunken with respect to the top surface of the washer. The cap is 
thus not a component that has to support the so-called equipment 14. The cap can then be 
made of a relatively weak material, such as plastic, compared with the washer. The primary 
purpose of the cap 1 1 is, on the one hand, to cover the matching screw thread 4, 5 from the 
top and, on the other hand, to protect the concave and convex surfaces 6, 66 against the 
ingress of dirt and moisture. For this purpose it is important that the cap 1 1 has a diameter 
that is greater than that of the internal screw thread 5 or external screw thread 4 (which 
comes down to the same thing) or is greater than the diameter of the washer. For this 
purpose it suffices if the cap 11, viewed from the axial axis 9, extends as far as, for 
example, approximately arrow Y, that is to say to beyond the matching screw thread 4, 5. 
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In order to ensure this, the diameter of the cap 1 1 will preferably be at least 10 %, more 
preferentially at least 25 %, greater than the diameter of the matching screw thread 4, 5. 
What can be achieved by giving the cap 11 a larger diameter and providing it with a 
peripheral wall 12 that hangs down, so that an interior accommodating space 32 is formed 
below the top surface 13 of the cap and between the wall 12 that hangs down, is that the 
ingress of dirt and/or moisture radially from the outside along the top of the annular 
element 1 is also counteracted. As will be clear, with this arrangement the tapering top 
surface 10 is no longer of direct importance, although it still does offer advantages. The 
tapering surface 10 could also optionally be dispensed with if the cap 11 has a diameter that 
extends only as far as approximately the arrow Y, that is to say if the cap has a diameter 
that is greater than the diameter of the matching screw threads 4, 5. 

Figure 2 furthermore shows a foot section 14 of equipment to be set up in alignment, 
as well as a hexagonal bolt 15 provided with screw thread, by means of which said 
equipment 14 is anchored on the substrate 16. The adjustable foot in Fig. 2 is shown in the 
completely screwed-in position, but it will be clear that in the case of equipment set up in 
alignment this will not occur very often in practice. 

In order to prevent the cap 1 1 as shown in Fig. 2 impeding the washer 3 in assuming 
a sloping position with respect to the shaft element 2, it is preferable according to the 
invention if the internal height V of the cap 11 is approximately 95 % to 99 % of the 
minimum overall height F (where the axial thickness of the cap 11 has been left out of 
consideration). Since the wall 12 of the cap 1 1- that extends downwards will locally tend to 
move towards the annular element 1 when the washer 3 tilts with respect to the shaft 
element 2, it is preferable according to the invention if the internal diameter of the cap 1 1 is 
larger than the largest external diameter of the other parts of the adjustable foot, in 
particular is approximately 0.5 to 2 % larger than the largest of the external diameters of 
the other parts. With this arrangement the distance W is then half said 0.5 to 2 % oversize 
in the cap diameter. 

So as to prevent the shaft element 2 being pushed downwards with respect to the 
annular element 1 under the influence of a load acting in the direction of the axial axis 9, 
because the external screw thread 5 completely or partially loses engagement with the 
internal screw thread 4, it is important according to the invention to take a diameter that is 
at least 1.4 times the nominal diameter of the matching screw thread B for the external 
diameter A of the annular element 1. In this way it is reliably ensured that the annular 
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element 1 is not able to stretch in the radial direction to such an extent that the internal 
screw thread 5 and external screw thread 4 locally lose their engagement. So that the 
internal screw thread can continue as a fully load-bearing screw thread up to the top of the 
annular element 1, it is preferable if the angle fi is at most 15°, for example approximately 
5 10°. 

In order to keep the radial dimension of the adjustable foot according to the invention 
to a minimum at the same time, it is preferable according to the invention if the external 
diameter of the annular elements is at most 1.9 times the diameter of the matching internal 
and external screw thread, more preferentially at most 1.6 times said diameter of the 
10 matching internal and external screw thread. 

As will be clear from Figures 1 and 2, a very thin adjustable foot can be produced in 
terms of overall height F by means of the measures described above according to the 
invention. Shaft element 2 can be given a maximum height that is equal to or less than the 
maximum axial height of the annular element 1. With this arrangement the concave dish 6 
15 is as it were completely sunken in the region surrounded by external screw thread 5. 
However, this means that the shaft element 2 becomes less readily accessible, at least 
compared with the known state of the art as described in EP 316 283. In order nevertheless 
to be able to adjust the shaft element 2 with respect -to the annular element, the invention 
provides a special tool. This will be explained in more detail with reference to Figure 3 and 
20 Figure 4. 

Figure 3 shows a first embodiment of such a tool 40. The tool 40 shown comprises a 
tensioning pin 46 provided with screw thread with an operating nut 50 at the top. The 
tensioning pin 46 runs through a sleeve 45. A second clamping block guide 41, acting as 
second support part, is provided at the bottom of the sleeve 45. The clamping block guide 
41 has a tapering peripheral surface. A first clamping block guide 42, acting as first support 
part and likewise having a tapering guide surface, is provided below the clamping block 
guide 41. This first clamping block guide 42 bears on a nut 47. This nut 47 is fixed on the 
pin 46 by means of a locking pin 48 such that it cannot be turned. Three clamping blocks 
43 are provided in the peripheral direction around the axial axis 52. These clamping blocks 
43 are held together around the axis 52 by an elastic ring 44. The elastic ring 44 is 
pretensioned and allows the clamping blocks 43 to move radially outwards overcoming a 
spring force or to move radially inwards under the influence of the spring force. This 
depends on the change in the axial distance between guide part 41 and guide part 42. It is 
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advantageous if the nut 47 is able to rotate with respect to the guide part 42. Rotation of the 
pin 46 with respect to the sleeve 45 is prevented by a peg 49 that is provided on the pin 46, 
runs transversely with respect to the pin and is accommodated in an axial slot provided in 
the sleeve 45. A closing flange 51 is provided at the top of the sleeve 45. 

The axial distance between the guide parts 41 and 42 can now be changed by turning 
the nut 50. When the guide parts 41 and 42 move axially towards one another, the clamping 
blocks 43 are pushed radially outwards. When the guide parts 41, 42 move axially apart, 
the clamping blocks 43 will move radially inwards under the influence of the elastic 
pretension of ring 44. It will be clear to a person skilled in the art how the tool 40 is to be 
used in order to turn the shaft element 2 with respect to the annular element 1. For this 
purpose the bottom of the tool 40 is inserted in the bore 18 in such a way that the clamping 
blocks 43 are located in the bore. The nut 50 is then turned such that the guide parts 41 and 
42 approach one another until the clamping blocks 43 engage sufficiently firmly on the 
peripheral wall of the bore 18. The shaft part 2 can then be turned by holding the tool 40 
still and turning the annular element 1 or, conversely, holding the annular element 1 still 
and turning the tool 40 about the axis 52. 

Figure 4 shows a second embodiment of the tool. The tool 20 has an insertion end 21 
that can be inserted in the axial direction into the hole 19 of the shaft element 2. For this 
purpose this insertion end 21 is provided with a type of fingers 22 (which optionally could 
also together form a closed sleeve). These fingers can be inserted over an end of a bolt 17 
extending upwards so that the adjustable foot 1, 2 can first be placed on the substrate 16 
while an anchoring bolt 17 has already been fixed in said substrate 16. Gripper means 23, 
in this case in the form of clamping blocks, are provided at the bottom of the fingers 22. 
These clamping blocks 23 can be operated by means of a lever mechanism, of which the 
fingers 22 form part. The lever mechanism essentially consists of the fingers 22 and arms 
33, which are articulated on one another at 24 and the arms of which are articulated on a 
common second support part 25 at 34. The fingers 22 are also articulated on a common 
first support part 26 at 35. The clamping blocks 23 are moved radially outwards or radially 
inwards by now moving the support parts 25, 26 with respect to one another. This 
movement of the support parts 25 and 26 with respect to one another is, for example, 
possible by fixing the support part 25 on a pin 27, where rotation of support part 25 with 
respect to the longitudinal axis of me pin 27 is possible, and fixing support part 26 to the 
bottom of a sleeve 28 through which the pin 27 runs. The sleeve 28 is provided at the top 
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thereof with a nut body 29 through which the pin 27 runs by means of screw thread 30. The 
movement of support part 25 with respect to support part 26 is produced by now rotating 
the pin 27 by means of the arm 3 1 with respect to the sleeve 28. 

It will be clear to those skilled in the art that the tools shown highly diagrammatically 
in Figure 3 and 4 are merely examples of possible embodiments. Specifically, such tools 
can be produced in very many ways. The advantage of such tools is that the bore 18 
through the shaft element 2 does not have to be provided with special shaping. This can 
simply remain a circular bore as usual. However, the bore 18 could also be made non- 
circular, in which case the tool merely has to be provided with an insertion end that can be 
inserted in the non-circular bore 18 with a tight fit This can be achieved, for example, by 
providing the non-circular bore with an axial slot on opposite sides and making the 
insertion end 21 as it were plate-shaped, die ends of the plate then being accommodated at 
opposite sides of the bore 18 in the slots made. 

With reference to Figure 2 of this application and to the figure in EP 888 514, 
reference number 23, it is pointed out that the cap 11 can also work in conjunction with a 
scale provided on the annular element 1. Because in the case of the present invention the 
cap 11 is able to tilt with respect to the annular element 1, in the case of the present 
invention it is preferable to provide the annular element 1 with a number of vertical scales 
provided distributed around the periphery or with a scale extending over the entire 
periphery. Furthermore, multiple scales make reading easier. According to the invention the 
scale can also be a single reference line. This can, for example, indicate the maximum 
(unscrewing) height of the adjustable foot This maximum unscrewing height will then be 
so determined that the associated length of engagement between the internal and external 
screw thread has an adequate bearing capacity to be able to support a predetermined design 
load as a consequence of the so-called 'equipment'. 



